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Descripti n 



Th inv ntion r lates to a new cardiodi latin fragm nt, a process for pr paring sam and a medicament 
containing said fragm nt. 

5 Biologically active peptides such as, more particularly, hormones are produced in low amounts in 
various endocrine glands and are transported via the blood to the target organs. There they control quite a 
number of physiological and metabolic activities. As a rule, inactive forms of the respective peptides are 
sythesized in the respective endocrine gland and are converted into their active forms under the action of 
proteases. Only in such active forms they exert the desired effect on the target organ. 

10 In the last years atrial extracts from rat atria have been thoroughly investigated. As a result, a number of 
different peptides has been isolated which display stronger or lesser sodiuretic and diuretic effects and 
which additionally are capable of relaxing the smooth muscles of vessels. The nomenclature of these 
peptides so far was rather confusing (atrial sodiuretic factor, auriculin A, cardionatrin, auriculin B, atriopeptin 
I, II and III, gamma- and alpha-atrial sodiuretic factor). It is to be assumed that this variety of terms in part 

is was caused by preparative artefacts, and that, on the other hand, different peptides were prepared from a 
common precursor. A common precursor of the human peptides as well as of the peptides of rats could be 
prepared from cloned cDNS, which had been prepared from atrial mRNA. The human prepropeptide has 
l5T-amino-aeids.-The-first-25-ami^ portion which" is 

designated as signaJ peptide and controls processing along the ribosoma! synthesis and the subsequent 

20 secretion. Thereafter a peptid comprising 126 amino acids, the ANF/CDD 1-126 (gamma-hANaP), is 
released which has a molecular weight of 13,500 and in this form has a] so been identified in human atria. 

An essential biologically active peptide corresponds to the last 28 amino acids at the C-terminal end of 
ANF/CDD 1-126 (gamma-hANaP). This peptide has been designated as ANF/CDD 99-126 (alpha-human 
atrial sodiuretic peptide, alpha-hANaP). The amino acid sequence has been elucidated and published by 

25 Kangawa, K. and Matsuo, cf. Biochem. Biophys. Res. Commun. 118, 131-139 (1984). 



30 



35 



ANF/CDD 1-12 6 



25 



(gamma-hANaP) - 
124 



151 



Signal 
Peptide 



ANF/CDD 99-126 
(alpha-hANaP) 



The positions 1-25 of the amino acid sequence are considered as the signal peptide, whereas the 
40 positions 25-1 51 represent the gamma-hANaP, which inter alia in the region of the C-terminal end (positions 
124-151) is identical with the alpha-hANaP (Oikawa, S. et aTT'Nature" 309 (1984), 724-726; Nakayama, K. 
et al.. "Nature" 310 (1984), 699-701). However, the numbering as used~hereinbelow will leave the signal 
peptide out of consideration. Thus, there is valid for gamma-hANaP an amino acid sequence of positions 1- 
126, and for Alpha-hANaP an amino acid sequence of positions 99-126 (ANF/CDD 99-126). 
45 This peptide hormone which is also known under the designation of cardiodilatin is of great clinical and 
therapeutical importance because of its influence on renal diuresis of the inotropy of the cardiac muscle and 
on the smooth musculature of the vessels as well as the perspiration. Some fragments of this peptide 
hormone exhibit biological activity, in part in an attenuated form. ANF/CDD 99-126 is an active fragment of 
cardiodilatins which circulates in the blood. It has the following amino acid sequence: 

50 

Ser-Leu-Arg-Arg-Ser-Ser-Cys-Phe-Gly-Gly-Arg-Met-Asp- 
Arg-Ile-Gly-Ala-Gln-Ser-Gly-Leu-Gly-Cys-Asn-Ser-Phe- 
55 Arg-Tyr-OH . 

Th ANF/CDD 99-126 may be obtained from atrium xtracts only in infinit ly small amounts. 

It is the object of the present invention to find furth r biologically activ fragments of cardiodilatin and 
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30 



furth r to create processes for th synth tic pr paration of this biologically activ cardiodi latin fragm nt. 

Said object is attained by the cardiodilatin fragment urodilatin (ANF/CDD 95-126) which has the amino 
acid sequence 



^-C^s-Rie-GlyHSly-Arg-^fet- 

S 
I 

S 



1 2 

Asp-Arg-Ile^ly-Ma^ln-Ser-^ly-Leu-Gly--Cys-R , 

75 wherein R 1 and R 2 each represent further peptide fragments of ANF/CDD 1-126 (gamma-hANaP) and, more 
particularly 

R 1 is Th r- Ala-Pro- Arg-Ser- Leu- Arg-Arg-Ser-Ser and 

Surprisingly it was found that human urine contains a so far unknown biologically active form of 
20 cardiodilatin - urodilatin (ANF/CDD 95-126). Animal tests with rats and dogs showed that urodilatin 
(ANF/CDD 95-126), although it displays an action corresponding to that of ANF/CDD 99-126 only at a 
somewhat higher dose as compared to ANF/CDD 99-126, has a clearly stronger diuretic effect. This 
biologically active material is eiuting in certain steps of its isolation in a manner significantly different from 
ANF/CDD 99-126 in the chromatographic system used for the isolation of cardiodilatin fragments. 
25 It was found that urodilatin (ANF/CDD 95-126) originates from precursor proteins formed in the kidneys 
by post-translatoric processing. 

I ANF/CDD 1-126 ( gamma -hANaP) [ 



25 120 151 



Signal Urodilatin 
as Peptide (ANF/CDD 95-126) 



The positions 1-25 of the amino acid sequence of the prepropeptide are considered as the signal 
peptide, whereas the positions 25-151 represent the ANF/CDD 1-126 (gamma-hANaP) (Oikawa, S. et al., 

40 "Nature" 309 (1984), 724-726; Nakayama, K. et al., "Nature" 310 (1984), 699-701), which in the region of 
the C-terminal end (positions 120-151) is identical with the urodilatin (ANF/CDD 95-126). However, the 
numbering as used hereinbelow will leave the signal peptide out of consideration. Thus, there is valid for 
ANF/CDD 1-126 (gamma-hANAP) an amino acid sequence of positions 1-126, and for urodilatin (ANF/CDD 
95-126) an amino acid sequence of positions 95-126. 

45 This new cardiodilatin fragment which has a surprising biological activity and is distinguished from 
ANF/CDD 99-126, was isolated from human urine in an amount sufficient for elucidating its structure and 
was obtained in a particularly pure state by means of HPLC techniques, so that as a singulary molecule its 
structure could be elucidated by an amino acid sequence analysis. The amino acid sequence of this 
fragment was: 

50 o 

Thr-Ala-Pro-Arg-Ser-Leu-Arg-Arg-Ser-Ser-Cys-Phe-Gly- 
Gly-Arg-Met-Asp-Arg-Ile-Gly-Ala-Gln-Ser-Gly-Leu-Gly- 
Cys-Asn-Ser-Phe-Arg-Tyr . 

55 

In vivo- and in vitro inv stigations on th activities of urodilatin (ANF/CDD 95-126) show that this 
substance has a marked relaxant effect on th smooth musculature. In vitro investigations of th Art ria 
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r nalis of rabbits, of th Aorta abdominalis of rabbits or rats r of th Arteria pulmonalis of rabbits in the 
organ bath, which have been contracted by adrenalin pretreatment. also show a relaxant effect of the 
urodilatin (ANF/CDD 95-126). Most clearly vid nt is this relaxation in muscl stripes from Art ria r nalis. 
There the r laxation is air ady detectable at dos s of about 1.0 to 10.00 mg per 10 ml in th organ bath, 
s Urodilatin (ANF/CDD 95-126) acts vasodilative as well as diuretic and sodiuretic. 

While ANF/CDD 99-126 may be isolated from material obtained in hemodialysis or hemofiltration. 
respectively, urodilatin may be isolated from human urine. For a recovery of urodilatin (ANF/CDD 95-126) 
urine, if appropriate after acidification, is first contacted with alginic acid. The cardiodi latin fragments will be 
adsorbed on the alginic acid. The work-up and isolation of the cardiodilatin fragments by detaching same 
io from the alginic acid and chromatographic purification are carried out as already described in the DE-OS 33 
46 953 for the total molecule ANF/CDD 1-126 (gamma-hANaP). 

For effecting still further purification of the desired biologically active cardiolatin fragment, the fraction 
containing the biologically active molecule may be subjected to a second separation by HPLC using a 
reversed-phase chromatography silicagel. In this second chromatography step it is preferred to use a 
75 mixture comprising water, methanol and trifluoroacetic acid with a continuous gradient as eluant. 

This new cardiodilatin fragment urodilatin (ANF/CDD 95-126) may also be synthesized in a per se 
known manner, e.g. by Merrifield synthesis using BOC amino acids. A preparation is also possible by way 
of a classical -fragment Syr itfiesis in solution. 

Another subject matter of the invention is a process for the preparation of the cardiodilatin fragment 
20 urodilatin (ANF/CDD 95-126) having the amino acid sequence: 



R -Cys-Phe-Gly-Gly-Arg-Met- 



25 



I 2 

Asp-Arg-Ile-Gly-Ala-Gln-Ser-Gly-Leu-Gly-Cys-R 



30 



wherein R 1 and R 2 each represent further peptide fragments of ANF/CDD 1-126 (gamma-hANaP) and, more 
particularly 

R 1 is Thr-Ala-Pro-Arg-Ser-Leu-Arg-Arg-Ser-Ser and 
35 R 2 is Asn-Ser-Phe-Arg-Tyr, 

by stepwise synthesis on a solid phase using amino acid protected with conventional protective groups. 
As the protective groups there are preferably used tert-butyloxycarbonyl, fluorenylmethoxycarbonyl or 

3,5-dimethoxyphenyl-2,2-propyloxycarbonyl groups. 

In a further embodiment of the process according to the invention, ANF/CDD 99-126 is directly reacted 
40 with the N-terminally extending tetrapeptide Thr-Ala-Pro-Arg-OH. Since the peptide ANF/CDD 99-126 does 

not contain pendant groups having free amino functions, this synthesis may be carried out relatively free 

from problems. The tetrapeptide Thr- Ala-Pro- Arg is previously synthesized in a per se known manner and 

reacted, if appropriate in its protected form, with free ANF/CDD 99-126 after~lictivation of its carboxyl 

functions. 

45 Another embodiment of the process according to the invention for the preparation of the cardiodilatin 
fragment urodilatin (ANF/CDD 95-126) is characterized in that ANF/CDD 99-126, which has been immo- 
bilized on a solid phase, is reacted with the tetrapeptide Thr-Ala-Pro-Arg which, if appropriate, contains 
protective group(s), the resulting peptide is detached from the carrier, subjected to cyclization upon removal 
of the protective group(s) and worked up and purified in a per se known manner. 

50 The tetrapeptide may have been protected by conventional protective groups. Preferably used tetrapep- 
tides are Fmoc-Thr(But)-Ala-Pro-Arg(Mtr) or Ddz-Thr(But)-Ala-Pro-Arg(Mtr). The pendant group of Arg in the 
tetrapeptide may also be present protected in the salt form as bromide or perchlorate. 

As an activating agent there is preferred to be used carbonyldiimidazol with 2 equivalents of 1- 
hydroxybenzotriazol . 

55 A further subject matter of the inv ntion is a process for the preparation of th cardiodilatin fragment 
urodilatin (ANF/CDD 95-126) which process is characterized in that th peptide ANF/CDD 99-126 is 
dissolv d in a solv nt. th t trapeptide Thr-Ala-Pro-Arg, provid d with prot ctiv group(s) if appropriat , is 
added together with an activating agent, and th r suiting product is subjected to chromatography aft r 
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r moval of th protective groups and furth r purified in a per se known mann r. 

The urodilatin (ANF/CDD 95-126) having been completely" synthetically pr pared by means of the solid 
phase synth sis method according to M rrifi Id (R.B., "Solid Phase Peptide Synthesis I, Th Synthesis of a 
Tetrapeptid \ J. Am. Chem. Soc. 85, 2149-2156, (1963)) using BOC amino acids is obtained as a v ry 

5 pure substance (purity more than 98%) and in a very active form. 

The synthesis of urodilatin (ANF/CDD 95-126) may be carried out by analogy of the solid phase 
synthesis method of Merrifield (1963) by means of benzhydrylamine as a supporting polymer in an 
automatic peptide synthesizer. Trie crude preparation is prepurified over Sephadex-G 25 (F) and subse- 
quently purified by means of a semi-preparative high pressure liquid chromatography (HPLC). Thus, the 

10 fully synthetic replicate of the last C-terminal amino acids (95 to 126) of ANF/CDD 1-126 (gamma-hANaP) is 
formed. The product is obtained in a freeze-dried form as a white and flocculent low-density powder. The 
purity of said product is at least 98 %. It may be drawn off in amounts of from 10 to 500 ug and be 
dissolved prior to use in physiological saline (0.9% of NaCI). For example, the substance is drawn off in 
amounts of 50 ug as a lyophilized powder without auxiliary materials in 2 ml glass vials. 1 ml of 

75 physiological saline (0.9% of NaCI) was used for dissolution. These solutions may be perfectly injected or 
infused. Basically there is also the possibility to prepare and store the peptide in a physiological saline or 
any other isotonic physiologically compatible solution. Optionally a physiologically compatible disinfectant 
and/or stabilizer will-be added to these -solutions. 

In order to determine the respective fractions containing the desired biologically active cardiodilatin 

20 fragment in chromatographic separations, per se known methods for detecting the biological activity are 
employed. For the detection of urodilatin (ANF/CDD 95-126) or of ANF/CDD 99-126 in one fraction, there is 
suitable the relaxing effect of the compounds on the smooth musculature. In this assay, it is preferred to 
use the Arteria renalis of rabbits, the Aorta abdominalis of rabbit or rat or the Arteria pulmonalis of rabbits in 
the organ bath, where the stripes of vessel muscles contracted upon a norepinephrine pretreatment show a 

25 significant relaaxation after the addition of the active cardiodilatin fragment. This reaction is best recogniz- 
able in muscle stripes from Arteria renalis, with which the relaxation is detectable already at doses of about 
from 1.0 to 10.00 mg per 10 ml in the organ bath. 

ft appears that the disulfide bridge as contained between the amino acids Cys 105 and Cys 121 is 
essential for the biological action. 

30 These biological actions show that the peptide hormone cardiodilatin, and surprisingly the fragment 
urodilatin (ANF/CDD 95-126) as well, have a great clinical, diagnostic and therapeutic importance. More 
specifically, the cardiodilatin fragment urodilatin (ANF/CDD 95-126) is suitable for the following fields of 
application: differentiated vasodilation of certain vessel beds, diagnostics and therapy of hypertonia, 
application as a substitution for patients, which have been implanted with artificial hearts, synchronous 

35 regulation of blood volume and electrolytes of the blood, skin diseases, and more particularly those 
including perspiration disorders, cardiovascular shock, renal and adrenal cortical disorders, diseases of the 
gastrointestinal tract, and more particularly motility disorders and obstipation, therapy of brain edemae and 
of glaucoma, therapy of spastic coronaropathies such as angina pectoris, for the treatment of acute renal 
insuffiency, nephrotic and nephritic syndrome, terminal renal insufficiency, acute coronary insufficiency, 

40 ascites, generalized edemae, lung edema, brain edema, primary and secondary lymph edemae, 
hydrothorax, glaucoma, vena cava stenosis, hypoproteinemia, hearing impairment, essential and renal 
hypertonia, malignant hypertonia, EPH gestosis such as hypertonia of pregnancy, nephrosis of pregnancy, 
cerebral sodium storage syndrome, vessel spasms such as Morbus Raynaud, angina abdominalis, coronary 
spasms, coronary heart disease, vasomotor headache, headache upon hypertonia, Bing-Horton syndrome 

45 migraine, blood circulation disorders in the vertebralis-basilaris flow path region, disorders of the renin- 
angiotensin system, primary and secondary hyperaldosteronism, renin-secement tumors, phaeoch- 
romocytoma, Bartter's syndrome, Schwartz-Bartter's syndrome, pancreas insufficiency, primary sweat gland 
insufficiency such as anhidrosis, miction and defecation disorders, dysregulation of the anterior lobe of the 
pituitary gland, cardiovascular side-effects in the therapy Of psych(iatr)ic diseases and agitation with 

so catechol increase, for the supporting treatment upon heart transplantations, "PEEP-respiration" (an artificial 
respiration with positive end expiratory pressure) as well as by-pass operations and for the treatment of 
complications after implantation of an artificial heart. Urodilatin (ANF/CDD 95-126) may also be employed as 
a diuretic for the treatm nt of multiple diseases such as gout combined with hypertonia/heart insufficiency, 
as well as diabet s with hypertonia/heart insuffici ncy, or as a diur tic in combination with cephalosporins, 

55 aminoglycosides or anticoagulants. Urodilatin (ANF/CDD 95-126) is further suitabl for th prophylaxis of an 
acute renal failure after kidney transplantations and treatment with nephrotoxic substances such as 
cyclosporin, cisplatin and if sfamid and for the prophylaxis of an acute kidn y failur which may occur 
postoperative or after hypertonic crisis as w II as after dosis of contrast media for patients surf ring from 
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limited functions of the kidn y. The agent according to the invention is also usabl as a diagnostic for 
diff r ntial diagnostics of ndothelial changes. 

Therefore, subject matt r of th invention is also medicam nts containing the new cardiodilatin fragment 
urodilatin (ANF/CDD 95-126) for us in th diagnosis and th rapy methods as s t forth abov . The 

5 medicaments may be present in the conventional application forms for intravenous, oral or parenteral 
administrations such as, e.g., as tablets, suppositories, drag£es, solutions, sprays or preparations for 
inhalation etc., as well as micro-encapsulation, if desired in combination with conventional pharmacological 
excipients "and/or diluents. The medicament according to the invention can also be formulated as slow- 
release-form. Preferably the amount of urodilatin (ANF/CDD 95-126) is from 50 ng to 50 ug per unit dose. 

10 Furthermore, according to the invention there is provided a method for the specific determination of 
cardiodilatin which is based on the principle of immunoassay and employs an antibody directed against 
urodilatin (ANF/CDD 95-126). Surprisingly it has been determined that by using antibodies directed against 
urodilatin (ANF/CDD 95-126) cardiodilatin can be highly specifically and very accurately detected in body 
liquids. Said method for the specific determination of cardiodilatin can be used for the diagnosis of 

75 neurological diseases by specifically determining cardiodilatin or is fragments in the liquor cerebrospinalis. 

The use of the medicament according to the invention which contains, as the active substance, 
urodilatin (ANF/CDD 95-126), due to the beneficial spectrum of actions and low toxicity thereof, is indicated 
for the treatment of diseases involving disorders of the eie^oi^e aTul wateT balanced example, 
pre-terminal and terminal renal insufficiency, malfunctions of the renin-angiotensin-aldosteron system, 

20 disorders of the vasopressin secretion, at liquid sequestration ("Third Space" problems such as ascites, 
glaucoma, brain edema, hydrothorax) as well as other diseases involving an increased extravasal volume 
accumulation such as lymph edema, EPH gestosis, vena cava stenosis, diseases involving hypoproteinemia 
such as renal diseases, enteropathioes and liver diseases. 

The medicament according to the invention, due to its vasodilative properties, may be used for the 

25 treatment of all diseases which are accompanied by an increased vasoconstriction. Thus, the medicament 
containing urodilatin (ANF/CDD 95-126) according to the invention may be used for the treatment of spasms 
of vessels such as, for example, Morbus Raynaud, spasms of the muscular distributor arteriae and hearing 
impairment. Urodilatin (ANF/CDD 95-126) may also be employed for treating further vascular diseases such 
as, for example., for the treatment of coronary heart disease, Angina abdominalis, vasomotor headache, 

30 Arteria basilaris migraine with blood circulation disorders in the vertebral is-basilaris flow path region and 
Bing-Horton syndrome. 

The medicament containing urodilatin (ANF/CDD 95-126) according to the invention, due to its blood 
pressure-lowering properties which become effective above all with primarily increased blood pressure, is 
indicated for malignant hypertonia, hypertonia of pregnancy, headache upon hypertonia, hypertonia in 

35 combination with other diseases, for example gout and diabetes. 

The medicament according to the invention exhibits antagonistic properties against sodium-retaining, 
water-retaining and vasoconstrictive hormones. This enables the use of the medicament according to the 
invention for the treatment of primary and secondary hyperaldosteronism, renovascular hypertony, renin- 
secernant tumors, phaeochromocytoma, Bartter's syndrome and Schwartz-Bartter's syndrome. 

40 The medicament containing urodilatin (ANF/CDD 95-126) according to the invention can further be used 
for the treatment of heart insufficiency, in heart transplantations and with artificial hearts, for support in 
"PEEP" (positive end expiratory pressure), during by-pass operations and with open heart surgery. In 
respiration with positive end expiratory pressure expiration is effected against superatmospheric pressure. 
The medicament according to the invention can be used for prophylaxis of acute renal failure after 

45 kidney transplantations, postoperatively and for improving the function of transplantate kidneys by pretreat- 
ing the transplantate kidneys with the medicament of the invention. 

The medicament containing urodilatin (ANF/CDD 95-126) according to the invention can also be used 
for diagnostic purposes. Since the vasodilation is endothel-tndependent, a comparison with an endothel- 
dependent vasodilator allows to make a statement on the condition of the endothel. 

so The use of the medicament according to the medicament according to the invention is also indicated at 
gastro-intestinal indications such as changes in the pancreas secretion and concomitant utilization disorders, 
nutritional defects, exocrine pancreas insufficiency, regulations of bowels and bladder (miction and defeca- 
tion disord rs). 

In d rmatology, th medicam nt according t th inv ntion may be used for combatting anhidrosis. 
55 Also in psychiatry th ag nt according to the inv ntion may be used for th tr atment of cardiovascular 
side-effects in the therapy of psych(iatr)ic diseases and agitation with catechol release. 

Th se ffects ar observ d already at cone ntrations within th nanomolar range. However, du t the 
low toxicity and good compatibility of th agent, higher concentrations may be injected or infused as w II. 
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Urodi latin (ANF/CDD 95-126), in the highly pur form as obtainabl by solid phase synthesis, may be 
used for the pr paration of medicaments such as solutions for injection or infusion, nasal spray, ophthalmic 
drops or as a slow-r lease form in th case of indications as mentioned abov . 

Th xamination of acut toxicity to animals has shown that in a dos rang up to 400 tig/kg f body 
weight no toxic reactions do occur which are detectable using conventional control parameters 
(biochemistry). An LD50 value is not determinable because of the low toxicity of the substance. No serious 
side-effects were observed in the heart-circulation system, bronchial system, liver and kidney function, 
gonads and central nervous system. 

Hie pharmacological efficiency of a treatment of the above mentioned diseases ensues from the 
observed sodiuretic effect which upon intravenous administration results in a rapid increase in diuresis and 
sodium excretion. Furthermore it has been observed that urodilatin (ANF/CDD 95-126) is capable of 
compensating the vasoconstrictive effet of noradrenalin. 

It has further been observed that the substance inhibits the contracting effect of angiotensin. Of 
particular interest are cases of serious heart insufficiency with generalized edematosis which do not 
respond to a conventional therapy. Of considerable importance is also the action on the blood pressure- 
controlling systems and the vasopressin-controlling systems, so that functional disorders of the posterior 
lobe of the pituitary gland and psychotropic effects caused thereby are indicated. It is not to be excluded 
that a more intensive clinical investigation of this substance will result in that furtheTinteresting indications 
are fould. 

The invention is further illustrated by the following FIGURES and EXAMPLES: 



Fig.1 

Rf Value: 

Conditions: 

Column: 

Mobile Solvent A: 
Mobile Solvent B: 
Gradient: 

Row Rate: 

Rg.2 

Fig. 3 

Fig. 4 
Fig. 5 
Fig- 6 



shows a HPLC chromatogram of urodilatin (ANF/CDD 95-126), isolated from urine. 
The eluant is methanol. 
25 minutes 

TSK-ODS-120T, 250 mm x 4.8 mm 

40% methanol in water (0.1 % of trifluoroacetic acid) 

100% methanol (of 0.1% trifluoroacetic acid) 

10 minutes isocratically A, then during addition of B during 30 minutes increasing 
to 100% of B 
0.5 ml/min; 

20 * C; paper feed 5 mm/min; calculated absorbance 0.08, UV 254 nm. 
shows a HPLC chromatogram of ANF/CDD 99-126 using methanol as eluant for 
comparison. Rf Value: 35 minutes. The conditions were the same as in Rg. 1 . 
shows a diagram, wherein biological activity of urodilatin (ANF/CDD 95-126) is 
demonstrated. Tested were the fractions 1 to 4 of the HPLC as shown in Rg. 1 in 
the relaxation assay using aorta muscle strips. The doses were 1 ul of each of the 
HPLC fractions per 10 ml of organ bath {1 ul corresponds to about 3 ug of 
urodilatin (ANF/CDD 95-126)}. 

shows a diagram, wherein the biological activity of the fraction II is demonstrated in 
the same manner as in Rg. 3. 

shows a HPLC diagram. The hatched area represents the main proportion having 
bioactivity of the cardiodilatin type. 

shows a HPLC diagram comprising 10 individual peaks, only one of which, i.e. the 
peak of a retention time of 28.2 min (hatched) contains the biologically active 
substance. 



EXAMPLE 1 



Urine of healthy humans was employed. The urine was immediately acidified with glacial acetic acid to 
50 a final concentration of 0.2M. Batches of 200 to 400 I each were diluted with water in a ratio of 1:1 and then 
adjusted to a pH 2.7 with concentrated hydrochloric acid. Added to the first batch were 2.5 kg of alginic 
acid, and the mixture was stirred from 8 to 12 hours. Then the alginic acid settled, and the supernatant was 
replaced by a new batch of acidified urine. This procedure was repeated until more than 1,000 I of urine 
had been reacted with the 2.5 kg of alginic acid. Th n th alginic acid was sedim nted, separated from th 
55 supernatant and wash d with thanol and 0.005M hydrochloric acid on a BUchn r funnel. Th polypeptid s 
precipitated n the alginic acid w r th n luted with 0.2M hydrochloric acid. The pH of the iuai was 
adjusted to 4.0, and sodium chlorid was added to saturation. Aft r 24 hours at 4 * C, a salt cak was tak n 
off which had been formed on th salt-saturated solution. 
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This procedur was monitored by m arts of an radio-immunoassay for cardiodi latin wh r by it showed 
that more than 90% of the detectabl substance had been obtained. Then the salt cake was charged onto a 
Sephad x G-25 column, and th peptid s obtained w r tested by m ans of a btoassay for cardiodilatin 
using aorta muse! stripes. Th fraction containing most of th cardiodilatin bioactivity wer th n lyophilized 

5 and chromatographed on an ion exchanger column. The bioactive vasorelaxant material was found in those 
fractions which were eluted at the highest ionic strength with stepwise gradient. 

In the first HPLC there was used a reversed-phase column TSK-ODS-120T. As the eluant there was 
employed water-acetonrtrile-HCI with a continuous gradient. The bioactive materials appears at the same 
location where syntehtic ANF/CDD 99-126 as employed for comparison is eluted. The bioactive fractions 

io were charged onto an analytical reversed-phase column of the same type, while elution was effected using 
water-methanol-trifluoroacetic acid with a continuous gradient as shown in Fig. t . Now the bioactive material 
exhibited a retention time of 25 minutes, whereas synthetic ANF/CDD 99-126 as employed for comparison 
was eluted after 35 minutes (Fig. 2). 



15 EXAMPLE 2 



Structure Elucidation: 



The biological material accumulated from human urine according to Fig. 1 and having cardiodi latin-like 
20 activity other than ANF/CDD 99-126 (Fig. 2) was subjected to chromatography on a HPLC tandem column 
(TSK 3000 SW + TSK 2000 SW) in the buffer system 6M guanidine/HCI (50 mM PO*) at pH 6.0 and room 
temperature. The major proportion of the cardiodilatin-like bioactivity was found in the minor fraction 62 of 
this purification step (hatched area in Fig. 5). The liquid volume of the fraction 62 was adjusted to 0.1% with 
trifluoroacetic acid and applied onto a C-18-SEPAK (tradename) cartridge dor desalting. To this end the 
25 loaded cartridge was subsequently washed with water (0.1% of trifluoroacetic acid) until salt-free. Then the 
biologically active material was eluted from the cartridge with methanol (or acetonitrile). The eluate was 
lyophilized. The lyophilizate was again taken up in water (0.1% of trifluoroacetic acid) and separated by 
means of RP-HPLC. 

Column: 125 mm x 4 mm; C-4-phase, ORPEGEN, HD gel. 

30 Buffer A: Water (0.1% of trifluoroacetic acid) 

Buffer B: 20% of water in acetonitrile (of 0.1% trifluoroacetic acid) 

Row Rate: 0.5 ml/min; 
Temperature: 45 # C 
Detection: 230 nm/0.04 Det.Sens. 

35 The HPLC diagram showed more than ten individual peaks in the separation field (Fig. 6), only one of 
which (marked by an arrow) at a retention time of 28.2 minutes contains the biologically active substance. 
This peak has been designated as Peak No. 8. 



Sequence Analysts: 

40 

A stepwise Edmann degradation of the intact peptide (Peak No. 8, retention time 28.2 minutes in Fig. 6) 
was carried out in a gas phase-protein-sequencer 420 A of the company Applied Biosystems. The PTH 
amino acids were identified by high performance liquid chromatography according to Lottspeich ("High 
Performance Liquid Chromatography in Protein and Peptide Chemistry", pages 259-268, Lottspeich F. f 
45 Henschen A., Hupe K.P.; Walter de Gryter, Berlin/New York 1981). The highly purified polypeptide had the 
following amino acid sequence: 

Thr-Ala-Pro-Arg-Ser-Leu-Arg-Arg-Ser-Ser-Cys-Phe-Gly- 
50 Gly-Arg-Met-Asp-Arg-Ile-Gly-Ala-Gln-Ser-Gly-Leu-Gly- 
Cys-Asn-Ser-Phe-Arg-Tyr-OH. 



55 Amino Acid Analysis: 



The highly purified polypeptid (Peak No. 8, r t ntion tim 28.2 minutes in Rg. 6) was hydrolyzed in 
6M HCI, 1.0% of phenol at 110 *C in evacuated tubes for 24 hours. The total composition was determined 
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in a Waters-Amino Acid-Analysis Syst m after derivatization with phenylisothiocyanate. Th analysis 
showed a high degree of conformity between the primary structure as obtained by sequence analysis and 
th total composition, and mor specifically so for the valu s of Tyr 0.9 (1); M t 0.99 (1); Cys 2.1 (2); lie 1.1 
(1);L u2.1 (2); Arg 6.4 (6). 

5 

EXAMPLE 3 

Stepwise Synthesis on a Solid Phase (ABI-Synthesizer 430) 

w Starting with 1.22 g of Boc-Tyr (Bzl) -Merrifield support (0.67 mmol/g; 1% of DVB; 200 - 400 mesh) the 
sequence is synthesized according to the ABI Standard program according to the Boc strategy. Double 
couplings are carried out up to He (113), and triple couplings are carried out from Arg (112). The following 
Boc amino acids are employed: 

*s Boc-Gly, Boc-Ala, Boc-Leu, Boc-Ile, Boc-Phe, Boc-Met, 

Boc-Pro, Boc-Asn, Boc-Gln, Boc-Asp (OBzl) , Boc-Ser 
(Bzl) , Boc-Thr (Bzl) , Boc^Cys (Acn) , Boc-Arg (Tds) . 

20 

The dried peptide-polystyrene is treated with HF with the addition of 5% of anisol and 2.5% of 
ethylmethylsulfide at 0 * C for 1 hour. Upon removal of the HF in vacuo the crude peptide is washed with 
AcOH from the polymeric support, and the filtrates are lyophilized. Then the crude lyophilizate is desalted 
on Sephadex LH 20/water (1% AcOH/1% TFEtOH). 

25 For Acm-removal and cyclization a 5 mM solution of the peptide AcOH/f-fcO (9:1; v:v) is prepared, and 
1.5 eq. of HCI is added thereto. A concentrated solution of 10 eq. of iodine in AcOH are added at once with 
vigorous stirring to the peptide solution. After 15 minutes the reaction is terminated by the addition of a 
diluted ascorbic acid solution in 0.5M citric acid. After lyophilization the material is desalte over Sephadex 
LH 20/water (1% AcOH/1% TFEtOH) and purified after re-chromatography on Fractogel TSK-HW 40/water 

30 (10% AcOH/1% TFEtOH) by means of preparative HPLC. 

EXAMPLE 4 

Synthesis by Fragment Condensation on a Polymeric Support 

35 

On the analogy of Example I the sequence is built up up to Ser (99). After Boc-removal and 
deprotonation of 0.5 g of peptide (99-126) -polystyrene coupling is effected in 5 ml of dichloromethane in a 
shaker reactor at 20 # C for 72 hours by means of 1.609 g (2.1775 mMol; 5-fold excess) of Boc-Thr(But)- 
Ala-Pro-Arg(Tos) which had been pre-activated with 0.353 g (2.1775 mMol) of 1,1 , -carbonyldiimidazole/0.667 
40 g (4.36 mMol) of 1 -hydroxy benzotriazole in 5 ml of dichlormethane for 30 minutes. The detachment from 
the support, Acm-removal, cyclization and work-up and purification are carried out on the analogy of 
Example I. 

EXAMPLE 5 

45 

Synthese in Solution by Fragment Condensation 

2.01 mg (2.72 uMol) of Boc-Thr(But)-Ala-Pro-Arg(Tos) are pre-activated with 0.44 mg (2.72 uMol) of 1,1'- 
carbonyldiimidazol/0.83 mg (5.44 uMol) of 1 -hydroxybenzotriazole in 2 ml of DMF for 30 minutes and 

so added to a solution of 5 mg (1.36 uMol; peptide content: 84%) of ANF/CDD 99-126 and 0.15 ul (1.36 uMol) 
of N-Methylmorpholine in 3 ml of DMF. After stirring at 20 • C for 72 hours the mixture is concentrated in 
vacuo, admixed with a small amount of a NaHC03 solution, then diluted with a small amount of 1% 
AcOH/1% TFEtOH and chromatographed on LH 20 in 1% AcOH/1% TFEtOH. After tr atment with HF/5% 
anisol/2.5% thylm thylsulfid the mat rial is subj cted to chromatography on LH 20/wat r (1% AcOH/1% 

55 TFEtOH) and then on Fractogel TSK-HW 40 (S)/wat r (10% AcOH/1% TFEtOH) and finally purified by 
means of preparative HPLC. 

Claims 
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1. A peptide having the amino acid sequence 95-126 of ANF/CDD 1-126 (gamma-hANaP) having the 
d signation urodi latin (ANF/GDD 95-126) according to th formula 

5 

Thr^Ma-Pro-Arg-Ser-L^ 

S 
I 

I 

Asp-Arg-ne^ly-Ala-Gli^^ 

75 

2. A process for preparing the cardiodilatin fragment urodilatin (ANF/CDD 95-126) according to claim 1 by 
stepwise synthesis on a solid phase using amino acids protected by protective groups. 

3. The process according to claim 2, characterized in that tert-butyloxycarbonyl, fluorenylmethyloxycar- 
20 bony I and/or 3,5-dimethoxyphenyl-2,2-propyloxycarbonyl groups are used as protective groups. 

4. A process for preparing the cardiodilatin fragment urodilatin (ANF/CDD 95-126) according to claim 1. 
characterized in that ANF/CDD 99-126 which has been bonded to a solid phase is reacted with the 
tetrapeptide Thr-Ala-Pro-Arg, the resulting peptide is detached from the carrier, subjected to cyclization 

25 after removal of the protective groups and worked up and purified in a per se known manner. 

5. A process for preparing the cardiodilatin fragment urodilatin (ANF/CDD 95-126) according to claim 1, 
characterized in that the peptide ANF/CDD 99-126 is dissolved in a solvent, the tetrapeptide Thr-Ala- 
Pro-Arg, provided with protective groups, if appropriate, is added together with an activating agent, the 

30 resulting product is subjected to chromatography after removal of the protective groups is further 
purified in a per se known manner. 

6. The process according to anyone of claims 4 or 5, characterized in that Boc-Thr(But)-AIa-Pro-Arg(Tos) 
is employed as the tetrapeptide. 

35 

7. A process for recovering urodilatin (ANF/CDD 95-126) according to claim 1 from body liquids, 
characterized in that urine is used as the starting material, alginic acid is added to the solution, the 
peptides adsorbed on the alginic acid are eluted, the eluate is fractionated according to conventional 
biochemical purification methods, and the active fraction is determined by conventional methods for the 

40 detection of the biological activity. 

a The process according to claim 7, characterized in that the urodilatin (ANF/CDD 95-126) adsorbed on 
the alginic acid is eluted, the eluate is subjected to a salt precipitation or is lyophilized, the precipitate 
is desalted by gel chromatography, the obtained crude extract is subjected to ion exchange chromatog- 
45 raphy and subsequently separated by HPLC. 

9. The process according to claim 8, characterized in that the separation by HPLC is carried out using a 
reversed-phase silicagel. 

so 10. A process for recovering urodilatin (ANF/CDD 95-126), characterized in that urine is contacted with 
alginic acid, the urodilatin (ANF/CDD 95-126) adsorbed on the alginic acid is eluted, the eluate is 
fractionated according to conventional biochemical purification methods using a test in which the 
fraction containing urodilatin (ANF/CDD 95-126) is determined by way of its relaxing effect on the 
smooth musculatur . 

55 

11. Medicament, containing urodilatin (ANF/CDD 95-126) according to claim 1 as th active ingredi nt in 
combination with a pharmacologically compatibl earn r and/or diluent. 
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12. Th medicam nt according to claim 11 for diagnostics and therapy of hypertonia, vessel and heart 
diseases, skin diseases including perspiration disorders, cardiovascular shock, renal and adrenal 
cortical disord rs, diseases of the gastro-intestinal tract, and more particularly motility disord rs, brain 
edemae, glaucoma, spastic coronaropathi s and n urological dis ases. 

5 

13. The medicament according to claim 11 for the treatment of acute renal insuffiency, nephrotic and 
nephritic syndrome, terminal renal insufficiency, acute coronary insufficiency, ascites, generalized 
edemae, lung edema, brain edema, primary and secondary lymph edemae, hydrothorax, glaucoma, 
vena cava stenosis, hypoproteinemia, hearing impairment, essential and renal hypertonia, malignant 

w hypertonia, EPH gestosis such as hypertonia of pregnancy, nephrosis of pregnancy, cerebral sodium 
storage syndrome, vessel spasms such as Morbus Raynaud, angina abdominalis, coronary spasms, 
coronary heart disease, vasomotor headache, headache upon hypertonia, Bing-Horton syndrome 
migraine, blood circulation disorders in the vertebralis-basilaris flow path region, disorders of the renin- 
angiotensin system, primary and secondary hyperaldosteronism, renin-secement tumors, phaeoch- 

15 romocytoma, Bartter's syndrome, Schwartz- Bartter's syndrome, pancreas insufficiency, primary sweat 
gland insufficiency such as anhidrosis, miction and defecation disorders, dysregulation of the anterior 
lobe of the pituitary gland, cardiovascular side-effects in the therapy of psych(iatr)ic diseases and 
agitation with catechol increase. 

20 14. The medicament according to claim 11 for the supporting treatment upon heart transplantations, 
"PEEP-respiration" (an artificial respiration with positive end expiratory pressure) as well as by-pass 
operations. 

15. The medicament according to claim 11 for the treatment of complications after implantation of an 
25 artificial heart. 

16. The medicament according to claim 1 1 as a diuretic for the treatment of multiple diseases such as gout 
combined with hypertonia/heart insufficiency, as well as diabetes with hypertonia/heart insufficiency. 

30 17. The medicament according to claim 11 as a diuretic in combination with cephalosporins, amino- 
glycosides or anticoagulants. 

18w The medicament according to claim 11 for the prophylaxis of an acute renal failure after kidney 
transplantations and treatment with nephrotoxic substances such as cyclosporin, cisplatin and/or 
35 ifosfamid. 

19. The medicament according to claim 1 1 for the prophylaxis of an acute kidney failure which may occur 
postoperative or after hypertonic crisis as well as after dosis of contrast medium for a patient suffering 
from limited function of the kidney. 

40 

20. The medicament according to claim 11 as a diagnostic for differential diagnostics of endothelial 
changes. 

21. The medicament according to claim 11, characterized in that it contains from 10 ng to 50 ug of 
45 urodilatin (ANF/CDD 95-126) per dosage unit. 

22. The medicament according to claim 11 having a vasodilative effect, characterized in that it contains 
urodilatin (ANF/CDD 95-126) as the active ingredient. 

so 23. A method for the specific determination of cardiodilatin, characterized in that it works according to the 
principle of immunoassay and employs an antibody directed against urodilatin (ANF/CDD 95-126). 

24. Use of th urodilatin (ANF/CDD 95-126) according to claim 1 for the preparation f a diagnostic for 
diff rential diagnostics of ndothelial changes. 

55 

25. Use of the urodilatin (ANF/CDD 95-126) according to claim 1 for the preparation f medicaments such 
as injection or infusion solutions for th treatm nt of acute renal insuffi ncy, nephrotic and n phritic 
syndrome, terminal r nal insufficiency, acut coronary insufficiency, ascit s, generalized edema , lung 
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ed ma, brain ed ma, primary and secondary lymph edemae, hydrothorax, glaucoma, vena cava 
stenosis, hypoprot inemia, hearing impairment, essential and renal hypertonia, malignant hypertonia, 
EPM gestosis such as hypertonia of pregnancy, nephrosis of pregnancy, c r bral sodium storage 
syndrom , v ssel spasms such as Morbus Raynaud, angina abdominalis, coronary spasms, coronary 

5 heart disease, vasomotor headache, headache upon hypertonia, Bing-Horton syndrome migraine, blood 
circulation disorders in the vertebralis-basilaris flow path region, disorders of the renin-angiotensin 
system, primary and secondary hyperaldosteronism, ren in-secernent tumors, phaeochromocytoma, 
Bartter's syndrome, Schwartz-Bartter's syndrome, pancreas insufficiency, primary sweat gland insuffi- 
ciency such as anhidrosis, miction and defecation disorders, dysregulation of the anterior lobe of the 

ro pituitary gland, cardiovascular side-effects in the therapy of psych(iatr)ic diseases and agitation with 
catechol increase. 



26. Use of the urodilatin (ANF/CDD 95-126) according to claim 1 for the preparation of medicaments such 
as injection or infusion solutions for the supporting treatment upon heart transplantations, "PEEP- 
75 respiration" (an artificial respiration with positive end expiratory pressure) as well as by-pass operations. 



27. Use of the urodilatin (ANF/CDD 95-126) according to claim 1 for the preparation of medicaments such 
as injection or infusion solutions for the treatment of complications after implantation of an artificial 
heart. 

20 

2a Use of the urodilatin (ANF/CDD 95-126) according to claim 1 for the preparation of medicaments such 
as injection or infusion solutions as a diuretic for the treatment of multiple diseases such as gout 
combined with hypertonia/heart insufficiency, as well as diabetes with hypertonia/heart insufficiency. 



25 29. Use of the urodilatin (ANF/CDD 95-126) according to claim 1 for the preparation of medicaments such 
as injection or infusion solutions as a diuretic in combination with cephalosporins, aminoglycosides or 
anticoagulants. 

30. Use of the urodilatin (ANF/CDD 95-126) according to claim 1 for the preparation of medicaments such 
30 as injection or infusion solutions for the prophylaxis of an acute renal failure after kidney transplan- 
tations and treatment with nephrotoxic substances such as cyclosporin, cisplatin and/or ifosfamid. 

31. Use of the urodilatin (ANF/CDD 95-126) according to claim 1 for the preparation of medicaments such 
as injection or infusion solutions for the prophylaxis of an acute kidney failure which may occur 

35 postoperative or after hypertonic crisis as well as after dosis of contrast medium for a patient suffering 
from limited function of the kidney. 



32. Use of the urodilatin (ANF/CDD 95-126) according to claim 1 for the preparation of medicaments such 
as injection or infusion solutions as a diagnostic for differential diagnostics of endothelial changes. 

40 

Patentanspriiche 



1. Peptid mit der Aminosauresequenz 95-126 des ANF/CDD 1-126 (Gamma-hANaP) mit der Bezeichnung 
Urodilatin (ANF/CDD 95-126) gemSfi der Formel: 

45 



Ihrwaa-Pro-A^-Ser-L^ 

S 



50 s 



Asp-Arg-Ile^ly-Ma^ln-Se^ 



55 

2. Verfahren zur Herstellung des Cardiodilatinfragmentes Urodiiatin (ANF/CDD 95-126) nach Anspruch 1 

durch schrittw isen Aufbau an f ster Phase unt r V rwendung von mit Schutzgruppen g schutzten 
Aminosauren. 
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3. V rfahr n nach Anspruch 2, dadurch gekennz ichn t, daB aJs Schutzgruppen t rt.-Butyloxycarbonyl-, 
Fluorenylm thyloxycarbonyl- und/oder 3,5-Dimethoxyph nyl-2,2-propyloxycarbonylgruppen verwendet 
w rden. 

5 4. Verfahren zur Herstellung des Cardiodilatinfragmentes Urodilatin (ANF/CDD 95-126) nach Anspruch 1, 
dadurch gekennzeichnet, daB man ANF/CDD 99-126, das an eine Festphase gebunden vorliegt, mit 
dem Tetrapeptid Thr-Ala-Pro-Arg umsetzt, das entstandene Peptid vom TrSger abspaltet, nach Abspal- 
tung der Schutzgruppen cyclisiert sowie in an sich bekannter Weise aufarbeitet und reinigt. 

10 5. Verfahren zur Herstellung des Cardiodilatinfragmentes Urodilatin (ANF/CDD 95-126) nach Anspruch 1, 
dadurch gekennzeichnet, daB man das Peptid ANF/CDD 99-126 in einem Losungsmittel auflost, das 
gegebenenfalls mit Schutzgruppen versehene Tetrapeptid Thr-Ala-Pro-Arg zusammen mit Aktivierungs- 
mittel Zugibt, nach Abspaftung der Schutzgruppen chromatographiert und in an sich bekannter Weise 
weiter reinigt. 

is 

6. Verfahren nach einem der AnsprOche 4 oder 5, dadurch gekennzeichnet, daB man als Tetrapeptid Boc- 
Thr(But)-Ala-Pro-Arg{Tos) einsetzt. 

7. Verfahren zur Gewinnung von Urodilatin (ANF/CDD 95-126) nach Anspruch 1 aus KQrperflOssigkeiten. 
20 dadurch gekennzeichnet, daB man Urin als AusgangsmateriaJ verwendet, der Losung Alginsaure 

zusetzt, die an der Alginsaure adsorbierten Peptide eluiert und das Eluat nach Ublichen biochemischen 
Reinigungsmethoden fraktioniert und die aktive Fraktion durch Ubliche Methoden zum Nachweis der 
biologischen Aktivitat bestimmt. 

25 & Verfahren nach Anspruch 7, dadurch gekennzeichnet, daB man das an der Alginsaure adsorbierte 
Urodilatin (ANF/CDD 95-126) eluiert, das Eluat einer Salzfallung unterwirft oder lyophylisiert, den 
Niederschlag mittels Gelchromatographie entsalzt, den erhattenen Rohextrakt einer lonenaustausch- 
Chromatographie unterwirft und anschlieBend Uber HPLC auftrennt. 

30 9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB man die Auftrennung uber HPLC an einem 
Umkehrphasen-Kieselgel durchfUhrt. 

10. Verfahren zur Gewinnung von Urodilatin (ANF/CDD 95-126), dadurch gekennzeichnet, daB man Urin mit 
Alginsaure in Beruhrung bringt, das an der Alginsaure adsorbierte Urodilatin (ANF/CDD 95-126) eluiert 

35 und das Eluat nach Ublichen biochemischen Reinigungsmethoden fraktioniert unter Anwendung eines 
Tests, bei dem die Fraktion, die Urodilatin (ANF/CDD 95-126) enthatt, durch die relaxierende Wirkung 
auf die glatte Muskulatur bestimmt wird. 

11. Arzneimittel enthaltend als Wirkstoff Urodilatin (ANF/CDD 95-126) gemSB Anspruch 1 zusammen mit 
40 einem pharmakologisch vertragiichen Trager und/oder VerdUnnungsmittel. 

12. Arzneimittel nach Anspruch 11 zur Diagnose und Therapie von Hypertonic, GefSB- und Herzkrankhei- 
ten, Hauterkrankungen mit Storungen der SchweiBsekretion, des cardiovaskularen Schocks, von Erkran- 
kungen der Nieren und Nebennierenrinde, Erkrankungen des Gastrointestinaltraktes, insbesondere 

45 Motilitatsstorungen, des Himodems, des Glaukoms, spastischer Coronaropathien sowie von neurologi- 
schen Erkrankungen. 

13. Arzneimittel nach Anspruch 11 zur Behandlung von akuter Niereninsuffizienz, nephrotischem und 
nephritischem Syndrom, terminaler Niereninsuffizienz, akuter Herzinsuffizienz, Ascites, generalisierten 

so Odemen, Lungenodem, Himodem, primaren und sekundMren LymphSdemen, Hydrothorax, Glaukom, 
Vena-cava-Stenose, Hypoproteinamie, Horsturz, essentieller und renaler Hypertonie, maiigner Hyperto- 
nie, EPH-Gestose wie Schwangerschaftshypertonie, Schwangerschafts-Nephrose, zerebralem Natriums- 
peich rsyndrom, GefSBspasmen wie Morbus Raynaud, Angina abdominalis, Koronarspasm n, koronar r 
H rzkrankh it, vasomotorischen Kopfschm rz n, Kopfschmerz n bei Hypertonie, Bing-Horton-Syndrom 

55 Migran , Durchblutungsstorung n im V rtebraJis-Basilaris-Strombahngebiet, Storung n des Renin- 
Angiotensin-Systems, primSrem und sekundar m Hyperaidosteronismus, r ninsez mi renden Tumo- 
r n, Phaochromozytom, Bartters Syndrom, Schwartz-Bartt r-Syndrom, Pankr asinsuffizi nz, primarer 
SchweifldrOseninsuffizienz wi Anhidrosis, Miktions- und Defakationsstorung n, Hypophysenvorderlap- 
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pendysregulation, cardio-vaskular n Nebenwirkungen bei d r Th rapi psychiatrischer Erkrankungen 
sowie Agitation mit Catecholaminerhohung. 

14. Arzneimitt I nach Anspruch 11 zur unterstutz nd n Behandlung bei H rztransplantationen, "PEEP- 
Beatmung" (einer mechanischen Beatmung mit positivem endexpiratorischem Druck) sowie Bypass- 
Operationen. 

15- Arzneimittel nach Anspruch 11 zur Behandlung von Komplikationen nach Einpfianzung eines kUnstli- 
chen Herzens. 

16. Arzneimittel nach Anspruch 11 als Diuretikum zur Behandlung von multiplen Erkrankungen wie Gicht, 
kombiniert mit Hypertonus/Herzinsuffizienz sowie Diabetes mit Hypertonus/Herzinsuffizienz. 

17. Arzneimittel nach Anspruch 11 als Diuretikum in Kombination mit Cephalosporin, Aminoglykosiden 
oder Antikoagulantien. 

1a Arzneimittel nach Anspruch 11 zur Prophylaxe von akutem Nierenversagen nach Nierentransplantatio- 
nen -und-Behandlung-mit nephroioxisuhen Substanzen wie Cyciosporih, CisplatirTund/odeTHosfamid. 

19. Arzneimittel nach Anspruch 11 zur Prophylaxe des akuten Nierenversagens, postoperativ oder nach 
hypertonen Krisen sowie nach Gabe von Kontrastmitteln bei Patienten mit eingeschrankter Nierenfunk- 
tion. 

20. Arzneimittel nach Anspruch 1 1 als Diagnostikum zur Differentialdiagnose von Endothel-Veranderungen. 

21. Arzneimittel nach Anspruch 11, dadurch gekennzeichnet, daB es 10 ng bis 50 ug Urodilatin (ANF/CDD 
95-126) pro Dosiseinheit enthdlt. 

22. Arzneimittel nach Anspruch 11 mit vasodilatorischer Wirkung, dadurch gekennzeichnet. daB es Urodila- 
tin (ANF/CDD 95-126) als Wirkstoff enthSlt. 

23. Verfahren zur spezifischen Bestimmung von Cardiodi latin, dadurch gekennzeichnet, daB man nach dem 
Prinzip des Immunoassays arbeitet und einen Antikorper verwendet, der gegen Urodilatin (ANF/CDD 
95-126) gerichtet ist. 

24. Verwendung des Urodilatins (ANF/CDD 95-126) nach Anspruch 1 zur Herstellung eines Diagnostikums 
zur Differentialdiagnose von Endothel-Veranderungen. 

25. Verwendung des Urodilatins (ANF/CDD 95-126) nach Anspruch 1 fur die Herstellung von Arzneimitteln 
wie Injektions- oder Infusionslosungen zur Behandlung von akuter Niereninsuffizienz, nephrotischem 
und nephritischem Syndrom, terminaler Niereninsuffizienz, akuter Herzinsuffizienz, Ascites, generalisier- 
ten Odemen, Lungen8dem, Hirnbdem, primSren und sekundSren LymphSdemen, Hydrothorax, Glau- 
kom, Vena-cava-Stenose, Hypoproteinamie, Horsturz, essentieller und renaler Hypertonic, maligner 
Hypertonie, EPH-Gestose wie Schwangerschaftshypertonie, Schwangerschafts-Nephrose, zerebralem 
Natriumspeichersyndrom, GefaBspasmen wie Morbus Raynaud, Angina abdominalis, Koronarspasmen, 
koronarer Herzkrankheit, vasomotorischen Kopfschmerzen, Kopfschmerzen bei Hypertonie, Bing- 
Horton-Syndrom MigrSne, DurchblutungsstQrungen im Vertebralis-Basilaris-Strombahngebiet, Storun- 
gen des Renin-Angiotensin-Systems, primarem und sekundarem Hyperaldosteronismus, reninsezemie- 
renden Tumoren, Phaochromozytom, Bartters Syndrom, Schwartz-Bartter-Syndrom, Pankreasinsuffi- 
zienz, primSrer SchweiBdrUseninsuffizienz wie Anhidrosis, Miktions- und DefSkationsstSrungen, Hypo- 
physenvorderlappendysregulation, cardio-vaskularen Nebenwirkungen bei der Therapie psychiatrischer 
Erkrankungen sowie Agitation mit Catecholaminerhohung. 

26. V rw ndung des Urodilatins (ANF/CDD 95-126) nach Anspruch 1 fOr di H rst Hung von Arzn imitt In 
wi Injektions- oder Infusionslosungen zur unterstOtzenden Behandlung bei H rztransplantationen, 
"PEEP-Beatmung" ( iner mechanischen Beatmung mit positiv m nd xpiratorischem Druck) sowie 
Bypass-Operation n. 
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27. V rwendung des Urodilatins (ANF/CDD 95-126) nach Anspruch 1 fur di Herstellung von Arzneimitteln 
wie Injektions- Oder Infusionsldsungen zur Behandlung von Komplikationen nach Einpflanzung eines 
kUnstlichen H rz ns. 

2a Verwendung des Urodilatins (ANF/CDD 95-126) nach Anspruch 1 fUr die Herstellung von Arzneimitteln 
wie Injektions- Oder Infusionslosungen als Diuretikum zur Behandlung von multiplen Erkrankungen wie 
Gicht, kombiniert mit Hypertonus/Herzinsuffizienz sowie Diabetes mit Hypertonus/Herzinsuffizienz. 

29. Verwendung des Urodilatins (ANF/CDD 95-126) nach Anspruch 1 fOr die Herstellung von Arzneimitteln 
wie Injektions- Oder Infusionslosungen als Diuretikum in Kombination mit Cephalosporinen, Aminoglyko- 
siden oder Antikoagulantien. 

30. Verwendung des Urodilatins (ANF/CDD 95-126) nach Anspruch 1 fOr die Herstellung von Arzneimitteln 
wie Injektions- oder Infusionslosungen zur Prophylaxe von akutem Nierenversagen nach Nierentrans- 
plantationen und Behandlung mit nephrotoxischen Substanzen wie Cyclosporin, Cisplatin und/oder 
Ifosfamid. 

31. Verwendung des Urodiiaiins (ANF/CDD 95-126) nach Anspruch 1 fOr die Herstellung von Arzneimitteln 
wie Injektions- oder Infusionslosungen zur Prophylaxe des akuten Nierenversagens, postoperativ oder 
nach hypertonen Krisen sowie nach Gabe von Kontrastmitteln bei Patienten mit eingeschrSnkter 
Nierenfunktion. 

32. Verwendung des Urodilatins (ANF/CDD 95-126) nach Anspruch 1 fOr die Herstellung von Arzneimitteln 
wie Injektions- oder Infusionsldsungen als Diagnostikum zur Differentialdiagnose von Endothel-VerSnde- 
rungen. 

Revendications 

1. Un peptide ayant la sequence d'acides amines 95-126 de ANF/CDD 1-126 (gamma-hANaP) portant le 
nom d'urodilatine (ANF/CDD 95-126), rSpondant h la formule 

Thr-Ala-Pi^Arg^e^^ 

s 

I 

s 

Asp-Arg-ne^ly-AlaK;^ 



Z Un proc6d6 pour preparer le fragment de cardiodilatine d6nomm6 urodilatine (ANF/CDD 95-126) selon 
la revendication 1, par synthase par Stapes sur une phase solide en utilisant des acides amines 
prot§g6s par des groupes protecteurs. 

3. Le proc€d6 selon la revendication 2, caract6ris£ en ce que tes groupes tert-butyloxycarbonyle, 
fluor6nylm§thyloxycarbonyle et/ou 3 t 5-dim6thoxyph§nyl-2,2-propyloxycarbonyle sont utilises comme 
groupes protecteurs. 

4. Un proc€d£ pour preparer le fragment de cardiodilatine d6nomm6 urodilatine (ANF/CDD 95-126) selon 
la revendication 1, caract6ris6 en ce que ANF/CDD 99-126 qui a 6t6 fixe h une phase solide est ameng 
& r£agir avec I t^trapeptide Thr-Ala-Pro-Arg, le peptid resultant est d6tach6 du support, soumis & une 
cyclisation aprfcs Elimination des groupes protect urs t trait€ t purifiS d'une manifer connu n soi. 

5. Un proc6d6 pour preparer le fragment de cardiodilatine dSnommS urodiiatin (ANF/CDD 95-126) selon 
la rev ndication 1, caract£ris6 en c qu le peptid ANF/CDD 99-126 est dissous dans un solvant, I 
t&rapeptide Thr-Ala-Pro-Arg, muni de groupes protecteurs si n^cessair , est ajout6 en m§me temps 
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qu'un agent activant, le produit resultant st soumis a une chromatographie apres Elimination des 
groupes protecteurs et encore purine* d'un manure connue en soi. 

6. Le proc666 selon Tune quelconqu dsrv ndication 4 et 5, caracteVise* en ce que le t£trap ptid 
5 utilise* est Boc-Thr(But)- Ala-Pro- Arg(Tos). 

7. Un proced6 pour extraire rurodilatine (ANF/COD 95-126) selon la revendication 1 de fluides corporels, 
caract^rise en ce que I'urine est utilisee comme matiere de depart, de I'acide alginique est ajoutS a la 
solution, les peptides adsorbed sur I'acide alginique sont eiues, I'eiuat est fractionne selon des 

10 mSthodes classiques de purification biochimique, et la fraction active est identified par des methodes 
classiques pour la detection de Tactivit6 biologique. 

a. Le proc6d6 selon la revendication 7, caractSrise en ce que Turodilatine (ANF/CDD 95-126) adsorbed 
sur I'acide alginique est €lu£e, I'eiuat est soumis a un relargage ou est lyophilise, le precipitE est 
75 dessale* par chromatographie sur gel, I'extrait brut obtenu est soumis a une chromatographie par 
^change d'ions et ensuite s6pax6 par CLHP. 

9. Le precede selon !a revendication 8, 'Caract£ris6 en ce que ia separation par CLHP est effectuee en 
utilisant un gel de siiice a phase inverse. 

20 

10. Un procedE pour extraire Turodilatine (ANF/CDD 95-126), caracterise en ce que de Purine est mise en 
contact avec de I'acide alginique, Turodilatine (ANF/CDD 95-126) adsorb^e sur I'acide alginique est 
eluee, I'eluat est fractionne selon des methodes classiques de purification biochimique en utilisant un 
test dans lequel la fraction contenant Turodilatine (ANF/CDD 95-126) est identified au moyen de son 

25 effet relaxant sur la musculature lisse. 

11. Medicament, contenant de Turodilatine (ANF/CDD 95-126) selon la revendication 1 comme ingredient 
actif en association avec un support et/ou diluant pharmacologiquement compatible. 

30 12. Le medicament selon la revendication 11, pour le diagnostic et la theVapie d'hypertension, maladies 
cardiaques et vasculaires, maladies de la peau y compris les troubles de la perspiration, collapsus 
cardiovasculaire, troubles r£naux et corticosurr^naux, maladies du tube digestif et plus particuliferement 
les troubles de la motility oeddmes c^r^braux, glaucome, coronaropathies spasmodiques et maladies 
neurologiques. 

35 

13. Le medicament selon la revendication 11, pour le traitement d'insuffisance r€nale aigue, syndrome 
n^phrotique et n£phr6tique, insuffisance r£nale terminate, insuffisance coronarienne aigue, ascites, 
oeddmes generalises, oed&me pulmonaire, oedeme cerebral, oed&mes lymphatiques primaire et 
secondaire, hydrothorax, glaucome, st£nose de la veine cave, hypoproteinemie, hypoacousie, hyperten- 

40 sion essentielle et r^nale, hypertension maligna, gestose EPH telle que hypertension de grossesse, 
nephrose de grossesse, maladie de surcharge sodique cerebrate, spasmes vasculaires tels que 
maladie de Raynaud, angor abdominal, spasmes coronariens, cardiopathie ischemique, cephaiee 
vasomotrice, cephaiee par hypertension, migraine du syndrome de Bing-Horton, troubles de la 
circulation sanguine dans la region de la voie d'6coulement vertebro-basilaire, troubles du sysfeme 

45 renine-angiotensine, hyperaldosteronisme primaire et secondaire, tumeurs a redine, pheochromocyto- 
me, syndrome de Bartter, syndrome de Schwartz-Bartter, insuffisance pancreatique, insuffisance 
primaire des glandes sudoripares telle que Tanhidrose, troubles de la miction et de la defecation, 
d§r§glement du lobe ant£rieur de Thypophyse, effets secondaires cardio-vasculaires dans la th§rapie 
de maladies psych (iatr)iques et agitation avec augmentation du catechol. 

50 

14. Le medicament selon la revendication 11, pour le traitement de soutien lors de transplantations 
cardiaques, de "respiration PEEP" (une respiration artificielle avec pression positive en fin d'expiration) 
ainsi que d'operations d pontage. 

55 15. Le medicament selon la r v ndication 11, pour le traitem nt d complications aprds implantation d'un 
coeur artificiel. 

16. Le medicament selon la r v ndication 11, comm diunitique pour le traitem nt de maladies multiples 
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t II s qu la goutte combine a rhypertension/insuffisance cardiaque, ainsi qu le diabete avec 
hypertension/insuffisance cardiaque. 

17. Le medicament selon la r vendication 11, comm diuretique en association avec des cephalosporin s, 
5 aminosides ou anticoagulants. 

18. Le medicament selon la revendication 1 1 , pour la prophylaxis d'une insuffisance renale aigue apres des 
greffes de rein et un traitement par des substances n£phrotoxiques telles que la cyclosporins, le 
cisplatine et/ou rifosfamide. 

10 

19. Le medicament selon la revendication 11, pour la prophylaxie d'une insuffisance renale aigue qui peut 
survenir en phase postoperatoire ou apres une crise hypertensive, ainsi qu 'apres administration d'un 
milieu de contraste pour un patient souffrant d'une fonction limitee du rein. 

75 20. Le medicament selon la revendication 1 1 , comme agent diagnostique pour diagnostics differentiels de 
modifications endotheiiales. 

21. Le medicament selon la reveridicaiion 11, caracterise en ce qu'ii contient 10 rig a 50 ug d'urodilatine 
(ANF/CDD 95-126) par unite posologique. 

20 

22. Le medicament selon la revendication 1 1 ay ant un effet vasodilatateur, caracterise en ce qu'il contient 
de Purodilatine (ANF/CDD 95-126) comme ingredient actif. 

2a Une methode pour la determination specifique de la cardiodilatine, caracterisee en ce qu'elle opere 
25 selon le principe d'un dosage immunologique et fait usage d'un anticorps dirige contre I'urodilatine , 
(ANF/CDD 95-126). 

24. Utilisation de I'urodilatine (ANF/CDD 95-126) selon la revendication 1, pour la preparation d'un agent 
diagnostique pour diagnostics differentiels de modifications endotheiiales. 

30 

25. Utilisation de I'urodilatine (ANF/CDD 95-126) selon la revendication 1, pour la preparation de medica- 
ments tels que des solutions pour injection ou perfusion pour le traitement d' insuffisance renale aigue, 
syndrome nephrotique et nephretique, insuffisance renale terminate, insuffisance coronarienne aigue\ 
ascites, oedemes generalises, oedeme pulmonaire, oedeme cerebral, oedemes lymphatiques primaire 

35 et secondaire, hydrothorax, glaucome, stenose de la veine cave, hypoproteinemie, hypoacousie, 
hypertension essentielle et renale, hypertension maligne, gestose EPH telle que hypertension de la 
grossesse, nephrose de la grossesse, maladie de surcharge sodique cerebrale, spasmes vasculaires 
tels que maladie de Raynaud, angor abdominal, spasmes coronariens, cardiopathie ischemique, 
cephaiee vasomotrice, cephaiee par hypertension, migraine du syndrome de Bing-Horton, troubles de 

40 la circulation sanguine dans la region de la voie d'ecoulement vertebro-basilaire, troubles du systeme 
renine-angiotensine, hyperaldosteronisme primaire et secondaire, tumeurs a r^nine, pheochromocyto- 
me, syndrome de Bartter, syndrome de Schwartz-Bartter, insuffisance pancreatique, insuffisance 
primaire des glandes sudoripares telle que I'anhidrose, troubles de la miction et de la defecation, 
deVeglement du lobe anterieur de I'hypophyse, effets secondaires cardio-vasculaires dans la therapie 

45 de maladies psych(iatr)iques et agitation avec augmentation du catechol. 

26. Utilisation de I'urodilatine (ANF/CDD 95-126) selon la revendication 1 pour la preparation de medica- 
ments tels que des solutions pour injection et perfusion pour le traitement de soutien lors de 
transplantations cardiaques, de "respiration PEEP" (une respiration artificielle avec pression positive en 

so fin d'expiration) ainsi que d'opeVations de pontage. 

27. Utilisation de I'urodilatine (ANF/CDD 95-126) selon la revendication 1 pour la preparation de medica- 
ments t Is que des solutions pour injection et perfusion pour le trait ment d complications apres 
implantation d'un coeur artifici I. 

55 

28. Utilisation de I'urodilatine (ANF/CDD 95-126) selon la revendication 1 pour ia preparation de m^dica- 
m nts tels que d s solutions pour injection t perfusion pour te trait m nt d maladies multiples t lies 
qu la goutt combine a I'hyp rt nsion/insuffisance cardiaqu , ainsi que le diabete avec 
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hypert nsion/insuffisance cardiaqu . 

29. Utilisation d I'urodilatin (ANF/CDD 95-126) s Ion la r v ndication 1 pour la preparation d m^dica- 
m nts tels qu d s solutions pour injection t perfusion comm diuretiqu n association avec des 

5 cephalosporines, aminosides ou anticoagulants. 

30. Utilisation de I'urodilatine (ANF/CDD 95-126) selon la revendication 1 pour la preparation de medica- 
ments tels que des solutions pour injection et perfusion pour la prophylaxie d'une insuffisance r^nale 
aigue apres les greffes de rein et un traitement par des substances n^phrotoxiques telles que la 

w cyclosporine, le cisplatine et/ou Tifosfamide. 

31. Utilisation de I'urodilatine (ANF/CDD 95-126) selon la revendication 1 pour la preparation de medica- 
ments tels que des solutions pour injection et perfusion pour la prophylaxie d'une insuffisance resale 
aigue qui peut survenir en phase postopeVatoire ou apres une crise hypertensive, ainsi qu'apres 

is administration d'un milieu de contrasts pour un patient souffrant d'une fonction limitee du rein. 

32. Utilisation de I'urodilatine (ANF/CDD 95-126) selon la revendication 1 pour la preparation de medica- 
ments teis que des solutions pour injection et perfusion comme agent diagnostique pour diagnostics 
differentiels de modifications endotheiiales. 

20 
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FIG. 2 
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Isolation of the Cardiodilatin- Fragment Urodilatin (ANF/CDD 95-126) 

HPLC Tandem Column 

(TSK 3000 SW + TSK 2000 SW) 

Buffer: 6M Guanidine / HCl ; pH 6 
Flow: 0.2 ml /minute 
Chart: 1cm /minute 
Detection: 270 nm 

FIG. 5 
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FIG. 6 
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HPLC Characterization of the CardiodLlatin-Fracrnent 

Urodilatin fflSfF/CDD 95-126) 

Column: 125 mm x 4 mm; C-4-phase, ORPEGEN, HD gel. 

Buffer A: Water (0.1% of tr \f luoroacetic acid) 
Buffer B: 20% of water in acetonitrile (of 0.1% tri- 

fluoroacetic acid) 
Flow Rate: 0.7 ml/min; 
Temperature: 45 'C 

Detection: 230 nm/0.04 Det.Sens. 
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